Pulmonary complications may occur as a result of end-stage liver disease, probably due to decreased hepatic clearance or increased hepatic production of circulating cytokines and other vascular growth mediators.
Introduction
Advanced liver disease and portal hypertension produce various intrathoracic complications that involve the pleural space, the lung parenchyma, and the pulmonary circulation (1). These complications include hepatopulmonary syndrome (HPS), portopulmonary hypertension (POPH) and hepatic hydrothorax (2) . Additionally, mechanical factors may lead to thoracic complications, such as cephalic displacement of the diaphragm by increased abdominal pressure and ascites with resultant dyspnea, and passage of ascites from the peritoneal space to the pleural space through diaphragmatic defects resulting in hepatic hydrothorax (3) .
HPS is defined clinically as the triad of chronic liver disease, abnormal pulmonary gas exchange with an increased alveolar-arterial oxygen gradient, and evidence of pulmonary vascular dilatations (4) . HPS is primarily a gas exchange problem characterized by arterial hypoxemia (5) . The prevalence of HPS in the setting of cirrhosis ranges between 4% -30%. (6) The European Respiratory Society has proposed a classification system that uses arterial oxygen tension (PaO2) to stage the severity of HPS, as a means of predicting survival and determining the timing and risks of orthotopic liver transplantation. According to this system, a PaO2 <50 mmHg indicates very severe HPS, a PaO2 in between 50 to 60 mmHg suggests moderate HPS and a PaO2 in between 60 and 80 mmHg corresponds with mild HPS (7).
POPH, on the other hand, is best defined as pulmonary artery hypertension (PAH) associated with portal hypertension, whether or not that portal hypertension is secondary to underlying liver disease, and its diagnosis is traditionally based on hemodynamic data from right heart catheterization. (8) POPH is primarily a hemodynamic problem which can result in right heart failure and death (5). Recent work using hemodynamic studies have estimated the prevalence of POPH to be between 2% and When the child presented to our hospital a year later she was severely cyanosed, with third degree clubbing and mild jaundice. Her weight was 34Kg and height was 145 cm, both below the 5 th centile for age.
The heart rate was 87 beats/min, her respiratory rate was 35breaths/min, and her blood pressure was 110/70 mmHg. She was markedly dyspneic with shallow breathing and she preferred to lie flat (platypnoea).
Cardiac examination revealed an accentuated second heart sound with an audible ejection systolic murmur (grade 2/6) over the pulmonary area. The patient was diagnosed as having hepatopulmonary syndrome and placed on the liver transplantation list. Unfortunately the child collapsed at home and was admitted to the nearest hospital where she was admitted to PICU but arrested with failed resuscitation.
Discussion
In 1884 Flückiger first described a woman with liver cirrhosis, cyanosis, and digital clubbing (9) . The term 'hepatopulmonary syndrome', the triad of liver disease, an increased alveolar-arterial gradient while breathing room air, and evidence of intrapulmonary vascular dilatations, Our patient demonstrated marked cyanosis and clubbing which was initially confusing as she was not known to be a hepatic patient and did not report any symptoms suggestive of hepatic affection.
Ruth and Wolfe 1994 (7), reported the case of an 11-year old boy with severe liver disease that started on the 2nd day of life .He was noted to have digital clubbing at the age of 9 years and over the next 2 years he developed dyspnea and cyanosis .His oxygen saturation was 68% and he had ejection systolic murmur grade II/VI over the left midsternal border. All the reported cases describe dyspnea and cyanosis and clubbing in well known hepatic patients after years of follow up either in children or adults. (12) It is generally assumed that the mechanism of hepatopulmonary syndrome is excessive vascular production of vasodilators, particularly nitric oxide, underlying the vasodilatation. At pathologic analysis, intrapulmonary vascular dilatations represent dilated precapillaries, direct arteriovenous communications, and dilated pleural vessels. (13) Contrast enhanced echocardiography is the preferred screening test for HPS. Differentiation between intracardiac and intrapulmonary shunting is based on the timing of when these bubbles are found in the left side chamber of the heart. In intracardiac right-to-left shunts, these bubbles appear in the left chamber of the heart within 3 heart beats of their appearance in the right chamber of the heart .In intrapulmonary shunts, these bubbles appear within 4-6 th heartbeats. (14) .
Our patient demonstrated intrapulmonary shunting as evidenced by the appearance of agitated saline bubbles in the left atrium after 4 heart beats of their appearance in the right atrium during contrast echocardiography.
Since patients with advanced liver disease usually hyperventilate, hypocapnia (PaCO2<35 mmHg) and respiratory alkalosis are common (15) , Orthodeoxia, defined as arterial deoxygenation accentuated in the upright position as opposed to the supine position is also reported (7), and this finding was present in our patient.
According to the European Respiratory Society classification system for HPS, our patient would have been classified as very severe since her O2 saturation was 35%. Hansoti, and Sharma 1989 (16), also reported cases of similar severity in India. They reported 20 cases over a 20-year period with arterial desaturation due to liver cirrhosis that was so severe so as to simulate congenital cyanotic heart disease. They reported the predominant occurrence of this condition in a younger age group and the invariable presence of an ejection systolic murmur at the pulmonary area, which further increases the resemblance to congenital cyanotic heart disease. This systolic murmur is almost certainly due to the hyperkinetic -The authors declare that they did not receive any kind of support, including pharmaceutical or industry support.
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